
IJCRI – International Journal of Case Reports and Images, Vol. 2 No. 1 2, December 2011 . ISSN – [0976-31 98]

Abdominal compartment syndrome: A lethal disease

Ravish Shah

CASE REPORT
A 63yearold Caucasian male with a history ofventral hernia secondary to multiple motor vehicularaccidents and prior abdominal surgeries was admittedfor an elective ventral hernia repair. A primary closureof ventral hernia with a skin mesh was performed. Postoperatively he remained intubated and was transferredto surgical intensive care unit. At baseline, hislaboratory data included serum creatinine  0.9 mg/dl,hemoglobin  10 gm/dl, white cell count  9x103/mm3

and lactic acid  1 mmol/l. Perioperatively, he was 10liters net positive with a urine output (VOP) of 1200 ccin 24 hours.His serum creatinine was 1.3 mg/dl with one literurine output on postoperative day (POD)1. A twomillimeter (mm) gap was noted in between the surgicalstaples. Intraabdominal pressure (IAP) measured bytransvesical route was noted to be elevated at 14 cm ofH2O. He was started on the intensive regimen formanagement of intraabdominal hypertension (IAH)including nasogastric decompression, elevation of headof the bed > 30°, discontinuation of intravenous fluidsand a trial of neuromuscular blockage.On POD2, he was noted to have increasingabdominal distension, with worsening hemodynamicparameters (table 1). The gap in the surgical wound

increased to five mm (figure 1) and the IAP was noted tobe 24 cm of H2O. His condition significantlydeteriorated during next few hours with development ofoliguric acute kidney injury (AKI) (UOP 200cc/24hours), acute respiratory distress syndrome, highanion gap metabolic acidosis and refractoryhypotension requiring escalating doses of multiplevasopressors (norepinephrine 3 µgm/kg/min,epinephrine 1 mcg/kg/min, vasopressin 0.04units/minute), to maintain mean arterial pressure ofabout 60 mmHg. His laboratory data revealed serumcreatinine  5 mg/dL, hemoglobin  7.8 gm/dL, whitecell count  20x103/mm3 and an elevated lactic acid  18mmol/liter. He was diagnosed with the refractoryabdominal compartment syndrome (ACS). Given hisclinical deterioration and hemodynamic instability, thetreatment goals were addressed with the family. Thepatient was made comfortable care per his formerwishes, at family’s request.

DISCUSSION
Abnormally elevated IAP has been increasinglyrecognized in the critically ill as a causes of significantmorbidity and mortality [1]. Depending on the severityof increased IAP and organ function, the World Society
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Table 1: Hemodynamic parameters.
Hemodynamic parameters POD1 POD2
CO 7.5 5
CI 3.85 2.45
SVR 453 744
SV 86.21 75.76
CVP 20 27
IAP 14 24

Abbreviations: CO  Cardiac out put (liter/minute), CI Cardiac index (liter/minute/m2), SVR  Systemic vascularresistance (mmHg/liter/minute), SV  Stroke volumeml/beat), CVP  Central venous pressure (mmHg)
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on Abdominal Compartment Syndrome have publishedconsensus definition of IAH and ACS [1]. IAH is definedby a sustained or repeated pathologic increase in IAP ≥12 mmHg. IAH is graded as follows: grade I, IAP 12  15mmHg; grade II, IAP 16  20 mmHg; grade III, IAP 21 25 mmHg; grade IV, IAP > 25 mmHg. ACS is defined asa sustained IAP ≥ 20 mmHg (with or withoutabdominal perforation pressure <60 mmHg) that isassociated with new organ dysfunction/failure [1].Causes can be divided based on the mechanism ofIAP elevation: i) condition associated with increase inintraabdominal volume: gastric distention, ileus,volvulus, intraabdominal or retroperitoneal masses,ascites; ii) conditions leading to reduced abdominal wallcompliance: abdominal surgery, especially with tightabdominal closures, rectus sheath hematomas, surgicalcorrection of large abdominal hernias; iii) combinationof decreased abdominal wall compliance and increasedintraabdominal volume: obesity, sepsis, severe sepsis,and septic shock, severe acute pancreatitis, massivefluid resuscitation, major burns [1].Increased IAP within the closed abdominal cavitycan not only lead to decreased perfusion and ischemiaof intraabdominal organs but can also cause organdysfunction beyond the abdominal cavity due to theclose anatomic relationships with contiguous cavities.[2]. Major clinical manifestations of the commonlyinvolved organ systems are described in table 2.

Figure 1: Gap in the abdominal wound (POD2).

The key to recognizing ACS in a critically ill patient isthe demonstration of elevated IAP. Clinical examinationis an inaccurate indicator of IAP estimation with asensitivity and positive predictive value of around 4060% [3, 4]. Moreover the radiologic investigations withplain radiography of the abdomen, abdominalultrasound or CT scan are also insensitive [2]. Although

Table 2: Clinical spectrum of IAH/ACS.
Organ systemcommonly involved Major clinical manifestations

Cardiovascular system • Cephalad movement of thediaphragm leading to high ITP• Decreased venous return• Decreased preload and Increasedafterload• High SVR due to mechanicalcompression of vascular beds• CVP/ PCWP will be erroneouslyhigh• MAP: High initially due to shuntingof blood away from the abdominalcavity but, lower thereafter• Decreased Cardiac output andStroke volume
Central nervous system • Decreased CPP due to functionalobstruction of cerebral venousoutflow caused by the high ITP &and low BP• Decreased cerebral blood flow andjugular bulb saturation
Renal system • Decrease renal arterial and venousblood flow• Decreased renal perfusion• Activation of RAA axis• Increased ADH secretion• Activation of sympathetic nervoussystem

different direct or indirect methods for estimating IAPcan be used, the transvesical measurement has achievedthe most widespread adoption worldwide because of itssimplicity and minimal cost [2].Different medical/minimally invasive options, basedon following principles have been recommended todecrease IAP: i) stratagies applied to improveabdominal wall compliance, ii) evacuation ofintraluminal contents or abdominal fluid collections, iii)correction of capillary leak and positive fluid balance [1,2]. A decompressive laparotomy should be considered if

Abbreviations: IAH  Intra  abdominal hypertension; ACS Abdominal compartment syndrome; ITP  Intrathoracicpressure; SVR  Systemic vascular resistance; CVP  Centralvenous pressure; PCWP  Pulmonary capillary wedgepressure; MAP  Mean arterial pressure; CPP  Cerebralperfusion pressure; BP  blood pressure; RAA  Reninangiotensinaldosterone axis; ADH  Antidiuretic hormone.
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medical treatment is not effective or in the presence ofrefractory ACS. Although invasive, decompressivelaparotomy is effective in decreasing IAP and improvingorgan function [4, 5].

CONCLUSION
IAH and ACS are an important cause of AKI incritically ill patients. It is crucial for the clinicians to beaware of the existence of IAH, its pathologicimplications, and available methods for IAPmeasurement. If medical management fails and thepatient progresses to ACS, an immediate surgicaldecompression is warranted.
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